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PROCESS FOR PRODUCING POLYESTER OR POLYAMIDE 
COMPOSITIONS COMPRISING LACTAMYL PHOSPHITES 
AS CHAIN EXTENDING AGHCT5 



10 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to polyester or polyamide 
compositions, more particularly to compositions and processes which 
15 are related to chain extended polyester or polyamide compositions. 

2, Description of the Prior Art 

Polyester and polyamide compositions are known as useful in a 
wide range of applications as engineering materials due to their 
20 favorable physical properties. See for example, US Patent 4,568,720; 
5,037,897 and EP Published Application Nos. 0 232 878 and 
0 232 879. 



SUMMARY OF THE INVENTION 

25 In one aspect of the invention, there are provided polyester 

compositions of intermediate and high molecular weights which are 
attained by reacting with at least one lower molecular weight 
polyester or polyamide with an effective amount of a 
lactamylphosphite as a constituent. The reaction may be carried out 

30 by blending these constituents and any other optional constituents in 
a melt. The lactamyl phosphate acts as chain extender to the 
polyesters and polyamides, and thereby proving materials which 
exhibit improved physical characteristics than those provided in the 
art. 



t 
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Further aspects of the invention not particularly recited here will 
become apparent upon a reading of the accompanying specification of 
the preferred embodiments and the claims below. 

5 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Compositions of the present invention include the reaction 
product of one or more polyesters or one or more polyamides with one 
or more lactamyl phosphites. 

Polyesters which may be employed in the process of this 
10 invention are linear or branched polyesters, which may be used singly 
or in mixture of two or more types of polyesters. The particular 
polyester or polyesters selected may be hompolyesters, copolyesters 
or mixtures thereof. Generally the polyesters used are the 
condensation product of an organic dicarboxylic acid and an organic 
15 diol, which will be more particularly described below. The type of 
polyester is not critical and the particular polyester chosen for use in 
any particular situation will depend essentially on the ultimate physical 
properties of the final article of manufacture. 

Suitable polyesters include those which are the condensation 
20 reaction products of aromatic, cycfoaliphatic and aliphatic dills. 

Particularly suitable aromatic diols include those having from 6 to 1 2 
carbon atoms, such as but not limited to: 
bis-(p-hydroxyphenyl)ether, 
bis-(p-hydroxyphenyl)thioether, 
25 (bis-(p-hydroxypehnyl)-sulphone, 
(bis-(p-hydroxyphenyl)-methane), 
(bis-(p-hydroxyphenyl)-ethanes), 
1 -phenol-{bis-(p-hydroxyphenyl)-methane) , 
diphenyi-(bis-(p-hydr xyphenyD-methane), 
30 2,2-bis(4'-hydroxy'-dimethylephenyl)propane, 
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1.1- or 2,2-(bis(p-hydroxyphenyI)-butane), 
1 , 1 -dichioro-or 1,1,1 -trichloro- 

2.2- (bis-<p-hydroxyphenyl)-ethanes) 

1,1 -(bis-(p-hydroxyphenyl)-cyclopentane) 
5 2,2-(bis-(p-hydroxyphenyl)-propane (bisphenol A), 

1,1-(bts-(p-hydroxyphenyl)-cyclohexane) (bisphenol C),p- 
xyieneglycol, 

2,5-dichloro-p-xylyiene glycol, 
p-xylene diol, and the like. 
10 Useful cycloaliphatic diols include those from about 5 to about 

8 carbon atoms, of which 1,4-dihydroxy cyclohexane, 1,4-dihydroxy 
methyicyclohexane, 1,3-dihydroxy cyclopentane, 1,5- 
dihydroxycycloheptane, 1,5-dihydroxycyclooctane, and 1,4- 
cyciohexane dimethanol are suitable non limiting examples. 
15 Suitable aliphatic diols include but are not limited to diols of 

from about 2 to about 1 2 carbon atoms, especially preferred being 
those having from about 2 to about 6 carbon atoms. Examples of such 
preferred diol precursors include 1 ,2-propylene glycol, 1 ,3-propyiene 
glycol, ethylene glycol, 1,8-octanediol, 1 ,4-nonanediol, neopentyl 
20 glycol, pentyl glycol, 1,6-hexanediol, 1,4-butanediol, and the like. 

Cycloaliphatic diols and aliphatic diols are preferred for use. Propylene 
glycol, ethylene glycol, neopentyl diol, 1 ,4-dihydroxy 
methyicyclohexane and 1 ,4-butanediol are particularly preferred. 

Suitable dicarboxylic acids which find use as precursors in the 
25 preparation of useful polyesters include linear and branched chain 

saturated aliphatic dicarboxylic acids, aromatic dicarboxylic acids and 
cycloaliphatic dicarboxylic acts. Polyesters containing up to about 80 
% repeat units of monomer containing both hydroxyl and carboxylic 
groups may also be used in the practice of this inventi n. Illustrative 
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aliphatic dicarboxylic acids which can be used in this invention are 
those having from about 2 to about 50 carbon atoms, such as oxalic 
acid, Maisonic acid, dimethylmalonic acid, succinic acid, 
octadecylsuccinic acid, pimelic acid, adipic acid, trimethyladipic acid, 
5 sebacic acid, suberic acid, azelaic acid and dimeric acids 

(dimerization products of unsaturated aliphatic carboxylic acids such 
as oleic acid) and alkylated maisonic and succinic acids, such as 
octadecylsuccinic acid, and the like. Illustrative of suitable 
cycloaliphatic dicarboxylic acids are those having from about 6 to 
10 about 15 carbon atoms, such as 1 ,3~cyclobutaned i carboxylic acid, 
1 ,2-cyclopentanedicarboxy lie acid, 1,3 and 

1 ,4-dicarboxymethylcyclohexane and 4,4 -dicycloexyidicarboxylcic 
acid, and the like. 

Polyester compounds prepared from the condensation of a diol 

15 and an aromatic dicarboxylic acid are preferred for use with this 
Invention. Illustrative of such useful aromatic carboxylic acids are 
terephthalic acid, isophthalic acid, and o-phthalic acid, 1,3 -, 1,4-, 
2, gas well as 2,7-naphthalenedicarboxylic acid, 4,4* 
diphenyldicarboxylic acid, 4,4 -diphenylsulphone-dicarboxylic acid, 

20 1,1 ,3-trimethyl-5-carboxy-3-(p-carboxyphenylHn Dane, diphenyl ether 
4,4-dicarboxylic acid bis-p(carboxyphenyi)methane and the like. In the 
most preferred embodiments, polyethylene terephthalate) (herein 
sometimes referred to as "PET"), Polytbutylene terephthalate) (herein 
sometimes referred to as "PBT 1 '), and Polyd ,4-cyclohexane dim 

25 ethylene terephthalate) are the polyesters of choice, of which PET is 
the most preferred. 

Polyamides which find use in accordance with the present 
invent! n include those which may be obtained by the polymerization 
of equimolar pr p rtions of a diamine having two or more carbon 

30 atoms between the amine terminal gr ups with a dicarb xylic acid, or 
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alternately that obtained by the polymerization of a monoamine 
carboxyiic acid or an internal lactam thereof with an equimolar 
proportion of a diamine and a dicarboxylic acid. 

Further, suitable polyamides may be derived by the 
5 condensation of a monoaminocarboxylic acid or an internal lactam 
thereof having at least two carbon atoms between the amino and the 
carboxyiic acid groups, as well as other means. General procedures 
useful for the preparation of polyamides are well known to the art, and 
the details of their formation are well described under the heading 
10 ~ Polyamides- in the Encyclopedia of Polymer Science and Technology, 
published by John Wiley & Sons, Inc., Vol. 10, PPS. 487-491, 
(1969). 

Suitable diamines include those having the formula 

H 2 N-X-NH 2 

15 wherein n has an integer value of 1 -1 6 and X is (CH2)n, or may 

further be such compounds as trimethylenediamine, 

tetramethylenediamine, pentamethylenediamine, 

hexamethylenediamine, octamethylenediamine, 

decamethylenediamine, dodecamethylenediamine, 
20 hexadecamethylenediamine, aromatic diamines such as p- 

phenylenediamine, 4,4'~diaminodiphenyl ether, 4,4'-diaminodiphenyl 

sulphone, 4 f 4'-diaminodiphenylmethane, alkylated diamines such as 

2,2- dimethylpentamethylenediamine, 2,2,4- 

trimethylhexamethylenediamine, and 2,4,4- 
25 trimethylpentamethylenediamine, as well as cycloaiiphatic 

diamines, such as diaminodicyclohexyimethane, and other compounds. 

The dicarboxylic acids useful in the formation of polyamides are 

preferably those which are represented by the general formula 

HOOC-Z-COOH 

30 wh rein Z is representative of a diva lent aliphatic radical containing at 
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least 2 carbon atoms, such as adipic acid, sebacic acid, 
octadecanedioic acid, pimelic acid, subeic acid, azeiaic acid, 
undecanedioic acid, and glutaric acid. The dicarboxyiic acids may be 
aliphatic acids, or aromatic acids, such as isophthalic acid and 
5 terephthalic acid. 

By means of example, suitable polyamides include: 
polypyrrolidone (nylon 4), potycaprolactam (nylon 6), polyheptolactam 
(nylon 7), poiycaprylactam (nyion 8), poiynonanolactam (nylon 9), 
polyundecaneolactam (nylon 11), polydodecanolactam (nylon 12), 

10 Potk(tetramethyienedioxamWe) (nylon 4,2), 
Polk(tetramethyleneadipamide) (nylon 4,6), 
Polk(tetramethylenediamine~o~isophthalic acid) (nylon 4,1), 
polyhexamethylene adipamide (nylon 6,6), polyhexamethylene 
azelaiamide (nylon 6,9), polyhexamethylene sebacamide (nyion 6,10), 

15 polyhexamethylene isophthalamide (nylon 6,UP), polymetaxylylene 
adipamide (nylon MUD, 6), the poiyamide of n-dodecanedioic acid and 
hexamethylenediamine (nylon 6,12), the poiyamide of 
dodecamethylenediamine and n-dodecanedioic acid (nylon 12,12), as 
well as copolymers thereof which include: hexamethylene adipamide- 

20 caprolactam (nylon 6,6/6), hexamethylene adipamide/hexamethylene- 
isophthalamide (nylon 6,6/61 P), hexamethylene 
adipamide/hexamethylene-terephthalamide 

(nylon 6,6/IT), trim ethylene adipamide-hexamethyiene-azelaiamide 
(nylontrim ethyl f 6/6), and hexamethylene adipamide-hexamethylene- 

25 azelaiamide caprolactam (nylon 6,6/6,9/6) as well as others which are 
not particularly delineated here. 

The polyamides may contain various terminal functionalities of 
which the most preferred are terminal functionalities which include 
both amino functional gr ups as ne terminal functional group and a 

30 carboxyl group as another functional gr up; these may be present in 
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various relative proportions such as where the amount of carboxyl 
groups predominates over the amino functional groups. Preferred are 
those which are termed as"balanced n , having an approximately equal 
proportion of amino functional groups to carboxyl functional groups. 
5 The polyamides may be of any desired molecular weight or molecular 
weight distribution but preferably having a number average molecular 
weight of from about 1 5,000 to about 40,000 as measured by end 
group titration. Preferred polyamides are nylon 66 and nylon 6. 
The compositions according to the instant invention further include at 
10 least one lactamyl phosphite which may be generally represented by 
the following formula! 1]: 



15 



or alternately in accordance with formula [2] 



20 




wherein the substituent group ERR may be any organic moiety such as 
an ethoxy, alkoxy, aryloxy, aryl, or alkyl group. Such lactamyl 

25 phosphites, especially wherein the substituent R is an ethoxy group is 
particularly described in an article by R. Mat Eva and N. Dencheva in 
the Journal of Polymer Science, Part A - Polymer 
Chemistry 3£> 1449 (1992). Further useful and preferred lactamyl 
phosphites are phosphoroustrislactams (sometimes hereinafter referred 

30 to as "RTCP") which find use in the present invention. These 
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10 



15 



20 



25 



phosphoroustrislactams are particularly described in US. Patent 
5,118,805 for PHOSPHOROUSTRISLACTAMS AND METHODS FOR 
THEIR PRODUCTIONS, and assigned to the same assignee as 
the instant application, the complete contents of which are herein 
incorporated by reference. The phosphoroustrislactams may be 
described as compounds in accordance with formula [3 ], below 




or alternately, in accordance with formula [ 4], 




30 



where X represents a chain of CH 2 monomer repeat units of at least 1 
and including up to 11 CH 2 monomer repeat units. 

The phosphoroustrislactams may be produced for example by 
the reaction of a phosphoroustrihalide and a lactam, preferably 
caprolactam by the drop wise addition of the phosphoroustrihalide to 
the lactam in an aprotic organic solvent such as tettrahydrofuran, 
dioxane or glyme, and subsequently washed such as with water. The 
phosphoroustrislactams and their method of production is described 
more fully in commonly assigned US Patent 5,118,805 the contents 
of which are herein incorporated by reference. 

The lactamyl phosphites, especially the phosphoroustrislactams 
utilized as a chain extending agent induce what is believed t be a 
c upling r action between the hydroxyl end group of a p lyester 
molecule or b tween the amin end group of a polyamide m lecule 
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with the carboxyl end group of another polyest r molecule with the 
carboxyl end group of another polyamide molecule, which results in a 
higher molecular weight polymer. Under ideal circumstances, 
equimolar amounts of hydroxyl or amino terminal groups and carboxyl 
5 terminal group are treated in the presence of a phosphoroustrislactam. 
The coupling reaction liberates as byproducts equimolar amounts of a 
lactam and phosphorous acid derivatives. Due to the relatively inert 
nature of these byproducts, the reacted polyester or polyamide, 
lactam and phosphorous acid derivatives may be removed by 

10 conventional methods. One beneficial feature of this reaction is that 
none of the byproducts of the coupling reaction are phenol comprising 
compounds, which are presently known to have toxic characteristics, 
which benefit is in contrast to the use of a try(phenol phosphate) 
which forms phenol comprising compounds as a byproducts of its 

15 reaction. 

What is to be understood by the term "effective amount" 
relative to the lactamyl phosphate is that an amount which is effective 
in providing sufficient coupling reactions between the terminal groups 
of the one or more polyesters and with the lactamyl phosphate which 

20 results in a chain extended polyester having a desired ultimate 

molecular weight. Such effective amounts may be readily determined 
experimentally and are to be understood to vary relative to the 
polyester or polyester used and the ultimate molecular weight to be 
produced. Generally, the required amount of lactamyl phosphate is 

25 expected to be less than 10 parts by weight Cpbw") relative to 100 
pbw of the polyester or polyesters used; preferably even less. 
Exemplary compositions are more particularly detailed in the Examples 
described below. 

Other optional constituents which may be inc rporated into the 

30 blends acc rdtng to th instant invention indue d such materials as 
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fillers such as glass fibers or mineral fibers, impact modifiers, dyes, 
colorants, pigments, plasticizers, mold release agents, fire retardants, 
drip retardants, anti oxidants, UV stabilizing agents, mold release 
agents, colorants, anti static agents, nucleating agents, thermal 
5 stabilizing agents, and the like. These optional constituents may be 
added to the mixture at any appropriate time during the production of 
the blend, and as they are well known to the art, are not here 
described with particularity. All of these optional constituents are 
commercblly available. 

10 The compositions according to the instant invention may be 

made by any technique or process, presently known or yet to be 
developed which will effect an intimate blending of the constituents of 
the compositions, particularly the polyester or poiyamide, lactamyl 
phosphate and any additional constituents. By way of example, such 

15 useful methods include formation of a solution in which the 

constituents are dissolved, suspended or dispersed in a suitable 
solvent, after which the solvent is removed from the resultant blend 
composition by conventional processes in order to form compositions 
in accordance with the teachings of the instant invention. An 

20 alternative technique is by the dry blending the constituents in a dry 
particulate form, such as powders, pellets, flakes, pills or the like, and 
then heated to a temperature equal to or greater than the melting 
point of the highest melting constituent. A further variation on this 
technique which may be utilized where all of the desired constituents 

25 are not available in powder form, is an additional process steps of 
mixing any liquid constituents or constituents in liquid form, 
subsequent to dry blending of the constituents, and thoroughly mixing 
the constituents, as well as removal of excess liquids during 
processing by well known techniques. 
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The polyester or polyamides may be reacted with the lactamyl 
phosphites in any manner which is effective for the chain coupling 
reaction to occur. Such methods require only that the lactamyl 
phosphites and the polyester or polyamide be well mixed and be at a 
5 sufficient temperature to allow for the coupling to occur. Exemplary 
techniques include batch wise fashions, or alternatively in continuous 
fashions. In the case of the former, a reaction vessel suitable to 
contain the constituents and to prove suitable reaction conditions, 
e.g. heat, temperature, adequate inking of the constituents, 

10 atmosphere may be used, and such vessels include common 

laboratory glassware and flasks, Banbury mixers, and the like. In the 
case of the latter, an extrude of the single or multiple screw variety 
having at least one reaction zone may be utilized, as well as extrudes 
having multiple zones, both in a series arrangement or in a parallel 

15 arrangement. 

During production of compositions according to the instant 
invention, it is recognized that acceptable temperatures used in 
heating the constituents may vary over a woe range, and is dependent 
upon the constitution of any particular blend composition. Preferably, 

20 the temperature should be at least as high as the melting point of the 
polyester or polyamide but at the same time, should not be as high as 
the degradation temperatures of the polyester or polyamide. in 
particularly preferred embodiments, the temperature is such that the 
polyester will be retained in a molten state sufficiently long to allow 

25 for the lactamyl phosphite to react with polyester or polyamide and 
form a block or graft copolymer therewith. 

The heating of the constituents may be carried out in any 
manner whereby the temperature constraints outlined above are 
achieved. In one contemplated method, the heating step is carried out 

30 at a temperatur which is equal to or greater than the melting point of 
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the desired resultant composition. In an alternative method, the 
constituents are heated so that the temperature is increased as a 
function of time over the course of any heating process to cause the 
melting of constituents in the manner described in this specification, 
5 and to maintain this mixture in a molten state. Other methods not 
particularly described here, but which may be utilized in forming 
compositions according to the present invention are contemplated and 
considered within the scope of the invention. 

Pressures are not contemplated to have any critical effect, and 

10 can be widely varied without adversely effecting the process of 
forming the inventive compositions, consequently, heating can be 
conducted at pressures below, at, or above atmospheric pressure. In 
preferred embodiments, at least a portion of the heating step is carried 
out at a reduced pressure so to allow the removal of any volatile 

15 constituents or by products. 

The production of compositions may be conducted under 
normal atmospheric conditions, or in the absence of air. Alternatively, 
the production of compositions may be conducted in a controlled 
atmosphere, such as in the presence of an inert gas, such as argon, 

20 nitrogen, carbon dioxide, or other inert gas. 

The time needed to react the constituents may vary over a wide 
range, and is recognked to be a factor of such effects as the polyester 
selected, additional constituents selected, the concentration of each of 
the constituents forming the composition, the temperatures to be used 

25 as well as the type of heating step used, as well as the type of 

reaction vessel and the manner of forming the composition. These are 
factors which are known in the art as effecting reaction times. In most 
instances, the reaction time will vary between from about 5 seconds 
up to about 25 hours, preferably, the reaction times vary between 

30 about 30 seconds to about 1 hour. 
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Preferably, the process of forming compositions in accordance 
with the instant invention includes a process step of removing any by- 
products of the reaction, as well as unreacted phosphate compounds. 
The methods used may be any conventional means which does not 
5 adversely effect the composition formed. In preferred embodiments, all 
or part of the unreacted phosphate compounds are removed as it is 
believed that such removal enhances the effectiveness of the grafting 
process and improves the mechanical and other properties of the 
blend. Ideally, a composition where all of the unreacted phosphate 
10 compounds are removed forms the most preferred embodiment of 
the invention, however it is concurrently recognked that complete 
removal is not always possible. Preferably, such techniques include 
formation of the blend under vacuum conditions or under reduced 
pressures, during any heating step. 

15 The compositions of the instant invention are suitable for the 

formation of articles by subsequent molding or forming techniques, 
inducing but not limited to compression, injection, extrusion, as well 
as other techniques not particularly recited here, but which are 
nonetheless useful in forming formed articles therefrom. Particularly, 

20 the controllable molecular weights of the chain extended polyester 
compositions taught herein which include blow molding operations, 
injection molding techniques and in extrusion production techniques. 

While not wishing to be bound by any theory, it is hypothesized 
by the inventors that the present invention provides a method of 

25 effecting chain extension of one or more polyesters or polyamides 

which is attained by reacting one or more polyesters with an effective 
amount of a lactamyl phosphite by control of the process conditions 
of the reaction, a wide range of molecular weights may be attained. 
Further, when two or more dissimilar polyesters are reacted with the 

30 lactamyl phosphite, especially phosphoroustrislactam, (hereinafter 
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sometimes referred to as ("RTCP"), a compatible polyester blend is 
attained. 

The foregoing invention will be more apparent by reference to 
specific embodiments which are representative of the invention. It is 
5 nonetheless to be understood that the particular embodiments 

described herein are provided for the purpose of illustration, and not 
be means of limitation, and that it is to be further understood that the 
present invention may be practiced in a manner which is not 
exemplified herein without departing from its scope. 

10 

EXAMPLES 

In the following embodiments of the invention, it is to be 
understood that in the description of any composition, ail percentages 
associated with a constituent used to form a composition are to be 
15 understood as to be "percentage by weight" of the particular 
constituent relative to the composition of which it forms a part; 
exceptions to this convention will be particularly noted. 

COMPARATIVE EXAMPLE 1 

20 A polMethylene terephthalate) homopolymer which may be 

characterized as having an intrinsic viscosity of 0.7 as measured in 
phenol/TCE at 25 Del.C. The PET homopolymer was determined to 
exhibit a reduced viscosity of 0.66 as measured in phenol/TCE at 25 
Del.C. The PET homopolymer was also determined to have 0% in 

25 solubles. 

EXAMPLE 1 

A p Methylene terephthalate) homopolymer characterized as 
having an intrinsic viscosity of 0.7 as measured in phenol/TCE at 25 
30 Del.C was reacted with 1 % of phosphoroustrislactam as prepared 
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acc rding to US Patent 5,1 18,805 and generally described above. The 
PET and the TCP were reacted by melt blending the same in the TW- 
100 extrude as described above. 

The reacted PET was determined to exhibit a reduced viscosity 
5 of 0.88 as measured by indicating that an increase in the molecular 
weight had been achieved, and further was found to have 0% in 
solubles which indicated that no appreciable amount of cross linked 
products were formed but rather, that linear chain extension 
was accomplished. 



EXAMPLE 2 

For each of the following examples the following materbls were 
utilized. "Nylon 1" was a low to intermedbte molecular weight Nylon 

15 6 homopolymer resin which may be characterized as having a formic 
acid viscosity ("FAV") of 56 at 25 Del.C and about 9.5% extractable. 
"Nylon 2" was a commercially available grade of nylon 6 molding resin 
marketed by Allied-Signal Inc. as Cap Ron (R) 8209F which may be 
characterized as a high viscosity Nylon 6 film grade resin having a 

20 specific gravity of 1.13 according to ASTM D -792 f a melting point of 
420 Del.F. "Nylon 3" was a commercially available grade of Nylon 6 
homopolymer molding resin marketed by Allied-Signal Inc. as Cap Ron 
(R) 8207F and sold as a film grade resin which may be characterked 
as a medium viscosity homopolymer Nylon 6 having a specific gravity 

25 of 1.13 and a melting point of 420 Del.F according to ASTM D-792. 
"TCP" was phosphoroustrislactam produced in accordance with US 
Patent 5,1 18,805. Each of the compositions were produced in 
accordance with the following general technique. Weighted amounts 
of the constituents were tumble blended together in a sealed container 
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to assure a homogeneous blend, after which each of the mixtures 
were supplied to the feed hopper placed at the throat of a Hake- 
Buechler Instrument Co, model TWO-100 twin screw vented extrude 
having two counter-rotating conical inter meshing mixing screws. The 
5 extrude barrel had the temperature profiles and operating conditions 
noted on Table 1 below. 

In the Table 1 , the compositions of this invention are 
compositions 1 , 2 and 3 which include the lactanyl phosphite, 
phosphorous-trislactam and for comparative compositions are 
10 compositions A, B r C and D which do not include any lactanyl 
phosphite. 
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The extrudate exiting the die was in the form of strands having a 
diameter of 1/8 inch, and were quickly passed into a water bath to quench and 
cool the strands. The strands were subsequently pelleted to form a feed stock 
useful for injection molding. A portion of the pellets of selected compositions 
were used to determine the physical properties thereof. The reduced viscosity 
was determined in m-cresol according to conventional techniques at 25 Del.C, 
the melt index was determined using the protocol of ASTM D-1238, the percent 
in solubles was determined by filtering the dissolved polymer through a screen 
and than drying and weighing the residue, and the formic acid viscosity ("FAV") 
was estimated using empirical techniques. The results are denoted on Table 2. 
Comparison of the results obtained from the compositions of this invention 1 , 2 
and 3 as compared with comparative compositions A, B, C and D indicates that 
appreciable increases in the viscosity of the compositions of this invention 
without an concurrent increase in the percent in solubles suggests that the 
resultant experimental compositions of this invention had been linearly chain 
extended as opposed to grafted or cross linked which would have manHested 
itself in a more dramatic increase in the percent insolubles. 
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WHAT WE CLAIM IS: 

1 . A composition comprising: 

a polymer selected from the group consisting of polyamide and 
a polyester, and a lactamyl phosphite. 

2. A composition according to claim 1 wherein said polymer is 
a polyester. 

3. A composition according to claim 2 wherein the polyester is 
selected from the group consisting of polyethylene terephthalate) and 
poly(butylene terephthalate). 

4. A composition according to claim 1 wherein said polymer is 
a polyamide. 

5. A composition according to claim 4 wherein said polyamide 
is selected from the group consisting of nylon 6 and nylon 6,6. 

6. A composition according to claim 5 wherein said polyamide 
is nylon 6. 

7. A composition according to claim 1 wherein the lactamyl 
phosphite is a phosphoroustrislactam. 

8. A composition according to claim 1 wherein the lactamyl 
phosphite comprises up to 10 parts by weight relative to 1 00 parts by 
weight of the polymer. 

9. A process for producing chain extended polyester or 
polyamide compositions comprising the process step of: 

reacting one or more lactamyl phosphites with one or more 
polyesters or polyamides. 

10. The process according to claim 9 wherein the one or more 
lactamyl phosphites are one or more phosphoroustrislactams. 
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